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1. Ilnanupyemble pe3yJibTaThl H3yUeHHs Kypca MATeMAaTUKHU

IIporpaMma paccuuTaHa Ha OOY4YaIOILMXCS, MMEIOIIUX 33JCPKKY ICUXHUYECKOIO pPa3BUTHSL.
YYUTBHIBAIOTCS CIEAYIOIINE TICUXMYECKHE OCOOCHHOCTH JIETEH: HEyCTOWYMBOE BHUMAHHUE, MaJbli
o0beM  namATH, HETOYHOCTb M  3aTpyAHEHHME IIpU  BOCIPOM3BEACHHM  MaTepHala,
HEC(pOPMUPOBAHHOCTh MBICIHMTENBHBIX OMNEpallMii aHajiM3a; CHUHTE3a, CpaBHEHUs, 0000IIeHu,
HerpyOble HapyUIEHUS pEeUH.

B pesynbpraTe uzyyeHus MaTeMaTuKy B 9 Ki1acce yUYCHHK JODKEH: 3HATH/IIOHUMATh:
3HAYEHUE MPAKTUKHU ISl GOPMHUPOBAHUS U pa3BUTHS MaTeMaTHYECKON HAYKH;
HCTOPHIO Pa3BUTHS MOHATHS YUCIIA,
HCTOPHIO CO3/1aHUS MATEMAaTUYECKOTO aHAJIN3a, BOSHUKHOBEHUS U Pa3BUTUSI TEOMETPUU;
YHUBEPCAJIBHBIA XapaKTEP 3aKOHOB JIOTUKM MaTEMaTUYECKUX PACCYXKACHUM, UX IPUMEHUMOCTh
BO BCEeX OO0JacTAX UEIIOBEYECKOH JEATENbHOCTH; BEPOSITHOCTHBIH XapakTep paziIHuyHbIX
IIPOLIECCOB OKPYKAIOLLETO MHUPA;

yMeTh:

® BBINOJHATH apuMeTH4YecKue IEHCTBUS, COUeTas yCTHbIE M IMCbMEHHBIC NPHEMBI; HaXOIUTh
3HAYEHUs KOPHSA HAaTypaJbHOM CTENEHM, CTEINEHU C PalUOHAIBHBIM II0KAa3aTEJIEM, HCIONIb3Yys IpU
HEOOXOJUMOCTH BBIYMCIIMTENILHBIE YCTPOHCTBA; TONB30BAThCSl OLUEHKOW W MPUKUIKON MPHU MPAKTHYECKHX
pacuerax;

® COCTaBNIATh OYKBEHHBIE BBIPOKCHHS W (QOPMYIBl IO YCIOBUSM 33/a4; OCYLICCTBIATH B
BBIPOKEHUAX U (OopMynax 4YHCIOBbIE IOACTAHOBKM M BBIIOJHATH COOTBETCTBYIOLIME BBIYMCICHUS,
OCYILIECTBIIATH MOJICTAHOBKY OJHOTO BBIPAXKCHHUS B IPYroe; BEIpaXaTh U3 GOpMyJ OJHY IEPEMEHHYIO uepe3
OCTAJILHBIE;

® BBINOJHATh OCHOBHBIEC JIEHCTBHSI CO CTEIEHSAMHU C LIEJIBIMHU IIOKA3aTeNIMH, C MHOTOWIEHAMH M
anreOpanyeckuMu  ApOOSIMM; BBIIOJHATH PA3IOKEHHE MHOTOWICHOB Ha MHOXKHUTENH; BbIOJIHATD
TOKAECTBEHHBIE IPE0OPa30BaHuUs PAllMOHATBHBIX BBIPAKCHUH;

® MPUMEHATH CBOMCTBA apU(PMETHUECKMX KBAAPATOB KOPHEH /Uil BBIYMCICHUS 3HAYCHUH H
npeoOpa3oBaHHil YMCIIOBBIX BBIPAKEHHH, COIEPKAIIUX KBAAPATHBIC KOPHH;

e pelaTh JIMHEWHBIE, KBaJpaTHBIE YPABHEHHA W PALMOHAIBHBIC YPAaBHEHHS, CBOASIIMECS K HHUM,
CHUCTEMBI JIBYX JIMHEHHBIX YPaBHEHUU U HECIIOKHBIE HEJIMHEHHBIE YPaBHEHUS;

e pemaTh JMHEHHbIE U KBaJpaTHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM U UX CUCTEMBI,

e pemaTh TEKCTOBBIE 3aJaud ajireOpandeckuM METOJOM, HHTEPIPETHPOBATh IOTYyYEHHBIH
pe3yibTaT, MPOBOJUTH OTOOP PEUICHU, UCXOs U3 (POPMYIUPOBKH 3a/1a4H;

® 11300pakaTh YKMcia TOUKaMH Ha KOOPIWHATHOW NPSMOH;

® ONpEeAeNsaTh KOOPAMHATBI TOYKH IUIOCKOCTH, CTPOMTH TOYKH C 3aJaHHBIMH KOOpAHHATaMU;
n300paxkaTh MHOXKECTBO PEIICHH JIMHEHHOTO HEPABESHCTBA;

® pacro3HaBaTh apUPMETHUECKHE U [€OMETPUUYECKHE MPOIPECCHH; PeIiaTh 3aa4u C IPUMEHEHHUEM
(bopMyIIbl 001IETro YWiIeHa U CYMMbI HECKOJILKUX MEPBBIX YICHOB;

® HaxXOAWTh 3HaUCHWA (QYHKUMH, 3aJaHHOM (QopmMyioH, Tabnuuel, rpaukoM Mo €€ apryMeHTy;
HaXOJIUTh 3HAUCHUS apryMeHTa M0 3HaueHHI0 (DyHKIINH, 3aJJaHHON TpaQuKOM HiIH TabnuIei;

® ONpeAessTh CBOWCTBAa (YHKLUMH MO €€ rpaduKy; NPUMEHATh rpaduvecKkue MpeaCTaBICHUS MpH
pELIEHUH YPaBHEHUH, CUCTEM, HEPABEHCTB;

® ONNCHIBATH CBOMCTBA U3yYCHHBIX (PYHKIIHI, CTPOUTh MX TPaduKy;

e U3BJIEKaTh MH(OpMAIMIO, IPEACTaBICHHYIO B Ta0luIax, Ha AuarpamMMmax, rpagukax; COCTaBIsATh
TaOJMIIBI, CTPOUTH TUATPAMMEBI M TPAQHKH;

e pemiaTb KOMOMHATOPHBIE 3a/1a41 IyTEM CHCTEMAaTHYeCKOro nepedopa BO3MOKHBIX BAPHAHTOB H C
HCIIOJIB30BAaHUEM IIPABUIIA YMHOKEHUS;

® BBIUHCIISATh CPEHUE 3HAUYEHUS PE3YJIBTATOB U3MEPEHUI;

® HaXOIUTb YacCTOTY COOBITHS, HCIIONB3ysd COOCTBEHHbIE HAOMIOACHUS U TOTOBBIE CTATHCTUYECKHUE
JAaHHBIE; ® HAXOAUTH BEPOATHOCTH CIIyYalHBIX COOBITHH B MPOCTEHIINX CITydasix;

® [IPUMEHSATH BEKTOPA K PELICHUIO TPOCTENIINX 3aa4;

® CKJIQJIbIBATh, BBIYUTATh BEKTOPA, YMHOXATh BEKTOP HA YHUCIIO;

® pelaTth 33/1a4y, IPUMEHS TEOPEMY CUHYCa U KOCUHYCA;

® IPUMEHSTH AITOPUTM PELIECHUS ITPOU3BOJIBHBIX TPEYTOJIBHUKOB MPU PELICHUN 33/1a4;

e pemaTh 33jJa4d Ha NpUMEHeHHe (GOpPMyN - BBIYMCICHHE IUIOMANCH M CTOPOH MPaBUIIBHBIX
MHOT'OyTOJIbHUKOB;

® IPUMEHSATH CBOMCTBA OKPY>KHOCTEH IIPU PELICHUM 3a/1a4;

® CTPOUTH IIPABUIILHBIE MHOTOYTOJIBHUKH C TIOMOIIBIO IIUPKYJIA U JIMHEHKU.



2. Coaep:xxaHue yueOHOTI0 NpeaMera

Coleporcanue mamemamuieckoeo 0Opazoéanusi B OCHOBHOW MIKoJe (OpPMUPYETCS Ha OCHOBE
byHIaMEHTAIbHOTO siipa LIKOJIBHOTO MareMaTudeckoro oOpa3oBaHus. B mporpamme oHO
IPEJICTaBICHO B BHJE COBOKYIIHOCTH COJAEPXKATEIbHBIX PAa3AeiioB, KOHKPETU3UPYIOIIMX
COOTBETCTBYIOIIKE OJIOKU (hyHITAMEHTAIBHOTO Spa MPUMEHUTEIBHO K OCHOBHO ILITKOJIE.
Payuonanvnvie  nepagencmeéa u  ux  cucmemvl. JIuHEWHBIE W KBaJpaTHbIE
HepaBeHcTBa.PannoHanbHble HepaBeHCTBa. MHOXecTBa W omnepauud Haja HUMHU. CHCTEMBbI
HEPABEHCTB.

Cucmemot ypaenenuii. OCHOBHbIC MOHATHSA. MeTOABl pelIeHUs CUCTEM ypaBHEHUM. CucTeMbl
YpaBHEHMI KaK MaTeMaTHYECKHUE MOJACIH PeaibHBIX CUTYaIHH

Yucnoevie ¢pynkyuu Onpenenenue uvucioBodl (ynkmuu. OOnacTh ompeneneHus, o00J1acTh
3HayeHudd QyHkuuu. CriocoObl 3amanus ¢ynkuuu. CpoiictBa QyHKunid. YETHBIE U HEUYETHBIC
gynxuuu. Oynkuuu y=x" (NeN), ux cpoiictBa u rpadpuxu. Oynkumu y=x" (neN), wux
cBoiicTBa U rpaduku. OyHKIUSA y= , €e CBOWCTBA U IpaduK.

Ilpozpeccuu. YucnoBbie MocieoBaTeIbHOCTU. AprdMmeTHueckas nporpeccus. I'eomerpudeckas

IIPOrpeccusl.
Dnemenmol KOMOUHAMOPUKU, CIMAMUCIMUKU U meopuu eepoamuocmeii. KoMOUHaTOpHbIE
3amaun. Cratuctuka — au3aidH  uHpopmanuu. llpocreiimme BepoOSTHOCTHBIE —3adayM.

OKcrepUMeHTaIbHbIE TaHHbIE U BEPOATHOCTH COOBITUH.

Bexkmopu. Tlonsitue Bektopa. PaBeHcTBO BekTOpoB. OTKIIaJbIBaHHE BEKTOpa OT 3a/laHHOM

Toukd. CyMMa JIByX BEKTOPOB. 3aKOHBI CJIOXKEHHUS BEKTOpOB. CyMMa HECKOJBKHMX BEKTOPOB.

Brrunranne Bextopos. IIpousBeneHne BekTopa Ha 4uciio. [IppuMeHeHHe BEKTOPOB K PELICHUIO

3agad. Cpenssis IMHUSA Tpanenuu.

Memoo koopounam. Pa3noxeHue BeKTopa 10 ABYM HEKOJJIMHEApHbIM BekTopaMm. KoopauHatbl

BekTopa. [Ipocreiimme 3agaun B KOOpAMHATaX. Y PaBHEHHUE JIMHUU HA IUIOCKOCTH. Y paBHEHUE

OKPYKHOCTH. Y paBHEHUE IIPSIMOU.

Coomnowenue mexcoy cmoponamu u yzinamu mpeyzonvnuka. Cuayc, KOCUHYC U TaHT€HC yIJia.
OcHOBHOE TpUrOHOMETpUYECKOE TOXAeCTBO. Dopmynsl npuseneHus. Dopmynsl aus

BBIUMCJIEHUS] KOOpJAMHAT TOUKH. Teopema o IUIOLIaJAM TPEyrosibHUKA. TeopemMbl CHHYCOB U

KOCUHYcOB. COOTHOLIEHHE MEXIy CTOPOHAMU U YIJIaMU TPEYrOJbHUKA. YTOld MEXIy

BekTOpaMmu. PemieHue TpeyrosnbHUKoOB. M3meputenbHble paboThl. CKalipHOE NpPOU3BENECHUE

BEKTOpOB. CKaJIIpHOE TPOU3BEICHNE BEKTOPOB B KOOPANHATAX.

Jnuna oxpyyxcnocmu u naowyads Kpyea.llpaBuiabHble MHOTOYTONBHUKHA. OKPYKHOCTB,

OINMCAaHHAsA OKOJIO MPAaBUIBHOIO MHOTOYTOJIBHUKA U BIIMCAHHAs B IIPABWJIBHBII MHOTOYTOJIbHUK.

@opMysbl UIsl BBIYUCIEHUS TUIONIAIM IPaBUIBHOTO MHOTOYTOJIbHHUKA, €r0 CTOPOHBI U paaunyca

BIIMCAaHHOW OKpYXHOCTH. J{1Ha okpyxHocTu. [nomane kpyra 1 KpyroBoro cekTopa.

Heuscenua. Ilonarne nerxenns. [lapamiensHbiil nepenoc. IloBopor.

Hauanvnwie ceedenun uzcmepeomempuu. Ilpenmer crepeomerpun. MHororpannuk. ITpusma.

[Mapamnenenunen. O6vem tena. [lupamuma. Hununanp. Konye. Cdepa u map.

Axcuomvinnanumempuu. O6 akcuoMax IIaHUMETPUH

Iloemopenue. 110BTOpUTH U 00OOIIUTH OCHOBHBIE TEMBI, N3YUEHHBIE 32 YUEOHBIH ro1.

3. TemaTnuyeckoe NJIAHMPOBAHHE

Konuuecmeo Konuuecmeo

Cooepicanue npozpammot yacoe KOHMPOJIbHBIX
pabom
IToBTOpEeHME Kypca 8 kiacca 5 1
PanyoHanbHbIE HEPABEHCTBA U UX CHCTEMBI 17 1
Cucrembl ypaBHEHUI 12 1
YucnoBble GyHKIUU 21 1
IIporpeccun 17 1
DOneMeHThl KOMOMHATOPUKH, CTAaTUCTUKH U TEOPUHU 10 1
BEPOSATHOCTEMN




IToBTOpEeHME 21
PesepB yuebHOrO BpeMeH! 2
Hmozo (anzeopa) 105
IToBTOpEHME 2
BexTopsl 9
Meroxa KoopArHAT 10
CooTHollleHHE  MEXIYy  CTOPOHAMH M YIJIaMH 13
TPEYroJIbHUKA
JlnvHa OKPY>KHOCTH U IIJIOIIAJb Kpyra 11
JIBv>KeHUS 10
HavanbHble cBeIEHUS U3 CTEPEOMETPUHN 7
AKCHOMBI IIJITAHUMETPUN 2
IToBTOpEeHUNE 6
Hmozo (zeomempus) 70




